INTRODUCTION
The variation through the night of the mean direction of quiet auroral arcs has been studied at single'stations by a great number of authors. A survey of some of the results has been given by Hultqvist [1962] , who related the orientation of arcs to the corrected geomagnetic coordinate system by showing that the mean orientation during the hours around midnight is at auroral zone stations approximately parallel to the lines of constant corrected geomagnetic latitude. In global studies covering a large interval of magnetic hours, Bond and Thomas [1971] and dkasofu et al. [1972] showed that the arcs tend to lie along the statistical oval. Far inside the auroral oval, arcs have been found to be aligned nearly parallel to the sun-earth direction [Mawson, 1916 [Mawson, , 1925 Weill, 1958 • Davis, 1960 • Denholm and Bond, 1961 ] .
A more detailed study of the direction and position of auroral arcs and bands was reported by Lassen [1973] . On the basis of observations made by all-sky cameras in Greenland he distinguished between different systems of quiet arcs and bands, namely, arcs and bands that are roughly parallel to (and constituting) the nighttime auroral oval, daytime arcs forming the high-latitude dayside part of the oval, and sunaligned polar cap arcs. The nighttime arcs are closely related to the plasma sheet [Lassen, 1974] . The daytime arcs include the morning [Lassen, 1972] and midday auroras [dkasofu, 1972] .
The dependence of the auroral pattern on planetary magnetic activity has been extensively studied since the introduction of the concept of the auroral oval [e.g., Bond and Thomas, 197 l g Feldstein and Starkov, 1967 • Lassen, 1963 , 1970 In 16 of 18 unambiguous observations of sun-aligned arcs by , Isis 2, they found that the interplanetary magnetic field (IMF) was directed northward; for the remaining two observations no IMF data were available. They concluded that this result provides evidence for a strong correlation between the northward direction of the IMF and the occurrence of sun-aligned arcs in the northern polar cap.
The results of Holzworth and Meng [1975] and Berkey et al. [1976] were based on satellite observations of discrete arcs. Ground-based observations of discrete arcs have been performed by the all-sky camera network in Greenland since 1963, resulting in a unique series of observations from the polar cap. We have used these comprehensive data in an attempt to illustrate the dependence of the total pattern of discrete arcs, oval as well as sun-aligned, on the direction of the IMF. In the present report we have used mass plots of auroral arcs in corrected geomagnetic latitude versus time plots to demonstrate first how the quiet time discrete auroral oval contracts when B, increases from great negative values toward positive values. Next, we examine the contraction of the oval arc pattern with increasing B, for both positive and negative values of By and demonstrate a systematic difference in the way the contraction takes place, according to the sign of By.
DATA
The auroral data consist of observations from six all-sky camera stations in Greenland, made mainly during the years [1965] [1966] [1967] [1968] [1969] [1970] the purpose of our study to have exactly the same observation period at all stations. The attempt has been to include observational intervals from the individual stations long enough to ensure that a reasonable number of arcs become available for the construction of the statistical arc pattern. It is obvious that the graphs produced in the manner described above should not be mistaken for frequency plots. They illustrate the arc pattern exclusively, although a tendency to show a relative frequency distribution of the arcs will no doubt be present in those graphs that contain a great number of observations.
Since it is the aim of the paper to study the distribution of quiet stable arcs, all arcs observed at times when substorm activity was noticeable in the magnetic records at Godhavn, as well as those that showed known auroral postbreakup signatures, were omitted. Thus to a fair degree of certainty the sample represents quiet time substorm-free conditions. With the aim of ordering the data, hourly mean values of the interplanetary magnetic field [King, 1975] When the IMF is directed extremely northward, the pattern is formed by sun-aligned arcs across the polar cap, which show a tendency to be more frequent in the dawn half with a maximum ridge between 82 ø and 88 ø CGL at 0600 hours CGT, and a system of arcs near and parallel to 80 ø CGL on the dayside from dawn to dusk. The sun-aligned arcs and the morning arcs meet in an acute angle at 80o-82 ø CGL and 0800-1100 hours CGT. As the steady IMF shifts toward a southward direction, this pattern gradually becomes dissolved. Only the morning arcs at 78o-80 ø appear to be observable at all Bz values except the lowest represented here.
The two patterns corresponding to northward and southward IMF appear to coexist when Bz is near zero.
VARIATION OF THE ARC PATTERN WITH By
In Figure 3 The diagrams in Figure 3 do not demonstrate a corresponding difference in number of sun-aligned polar cap arcs in the midnight area dependent on By. However, as was pointed out earlier in this paper, the diagrams should not be considered as frequency plots. Therefore, in spite of the absence of a By dependence in the plots, we conclude that the (nightside of the) polar cap pattern is most frequently observed when the IMF is directed away from the sun. This result was suggested by Yeager and Frank [ 1976] from an investigation of intensities of low-energy electrons in the distant polar magnetosphere.
DISCUSSION
The main result of our study is a model consisting of two different patterns of quiet auroral arcs. It is well known that the discrete arc oval pattern is accompanied by continuous (diffuse) aurora. The complete auroral oval corresponds to and is more or less identical with similar patterns in other geophysical parameters such as particle precipitation, fieldaligned currents, and plasma convection (electric fields and Hall currents). Therefore it is to be expected that some of our findings have their parallels in the behavior of the oval patterns for these other quantities. Also, it is possible that the polar cap arc pattern may manifest itself in the distribution of other quantities, when Bz is positive. In the following we compare our results with relevant observations of the abovementioned parameters. Apart from periods of extremely great numerical values of B•, the oval and the polar cap discrete arc patterns are found to coexist, at least statistically.
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